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Oligoclonal T cell expansions in patients with Behcet’s disease
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SUMMARY

Behget's disease (BD) is a multisystem disorder with oral and genital ulcers, mucocutaneous, ocular,
joint, vascular and central nervous system involvement. In this study, the peripheral T cell repertoire
was analysed in patients with BD with MoAbs against T cell receptor (TCRYy&he products in CD%

and CD8 T cell compartments, and these were compared with rheumatoid arthritis (RA) patients and
healthy controls (HC). In the CD4T cell compartment, oligoclonal TCRB/expression was observed

in 56% of BD (10/18), 71% of RA (5/7) patients and 21% (3/14) of HC. In the CD&ell group 50% of

BD (9/18), 57% of RA patients and 28% of HC (4/14) had an oligoclonal TCR repertoire. An increase of
TCR V(5.1 subset was observed in five BD patients among TD8ells. Other elevations of TCRA/
subsets were heterogeneously distributed with one to three diffefestibsets. Our results suggest an
antigen-driven oligoclonal increase of T cells in BD. There was no overall increase in@agyoup to
suggest a superantigen effect. Analysis of the responsible antigens causing the increase in T cell subsets
may give insights into the aetiopathogenesis of BD and immunomodulation of these T cells may lead to
new treatments.
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INTRODUCTION T cells normally recognize antigens as short peptides using

Behet's disease (BD) is a chronic multisystem disorder with thnelt:wz Cel:f;i(;eg]fo;tcgns) f:e;:tl'?q all}é:;lnd'_?gg) r'\é';crﬂpcl,,efgfl?ﬁe
mucocutaneous, ocular, arthritic, vascular and central nervou? su Igen-presenting S gnit

system involvement. The disease has a genetic background Wi%ntigen results in stimulation and clonal proliferation of the
an association with HLA-B51 and an increased incidence inactivated T cell. In addition, bacteria and viruses also express

countries around the Mediterranean basin and far east Asiasuperantlgens which are capable of stimulating T cells having

especially in Japan and Korea [1]. Various microorganisms suct?artlcm?r \'Bt gt_en; seg(r;iner:tsf n botTMCHDCﬁrgRCDg T_t_cell 16
as streptococci and herpes simplex virus have been implicated ipompariments, independent ot horma recognition [16].

the aetiopathogenesis of BD [2,3]. Histological findings in BD ¢ én |mr}1;1hne-Tn2:eF;jlated tdl_sea;ses where the_antlgen IS unllmowtn,
suggest a mixed or mainly mononuclear cell infiltration with a studies ottne repertoire for any expansion can give clues to

predominance of T cells in the inflammatory infiltrates of oral the nature of the antigen. MoAbs specific for TCR§ene segments

ulcers, erythema nodosum-like lesions and pathergy reactions [4— 6ian identify expanded T cell populations. Selective expansions of T

Changes in peripheral CDACDS' cell ratio, diminished ell populations occur in various autoimmune and vasculitic dis-

CD45RA* ‘naive’ and increased CDA6" and CD456" T orders such as psoriasis, multiple sclerosis, temporal arteritis,
. Kawasaki's disease (KD) and Wegener's granulomatosis [17-21].
cells were also observed [7,8]. T and B cell responses to peptides . . . .

[7.8] P pep In this study peripheral blood T cells were stained with MoAbs

derived from mycobacterial and human 65-kD heat shock protein . i ductsi tients with active BD and ch :
(hsp) were also shown in BD [9-12]. Increasesydit T cells in against \§ gene products in patients with active andchanges in

peripheral blood and cerebrospinal fluid ayif T cell responses thie T Ce(;l reﬂfrrt?lre was analysed and compared with healthy and
to hsp-derived peptides also suggest a role for this T cell subset iﬂ seased controls.
the aetiopathogenesis of BD [13-15].

PATIENTS AND METHODS

Correspondence: Haner Direskeneli MD, Resit Pasa Sok. 36/5Patients
Kiziltoprak, Kadikoy, Istanbul, Turkey. Eighteen patients with BD (10 males, eight females, mean age
E-mail: haner@marun.edu.tr 34-3+ 6-4 years) classified according to International Study Group

166 © 1999 Blackwell Science



TCR \Busage in Behet's disease 167

Criteria and followed in the multidisciplinary Bebéts Disease  multiplying the calculatedP values by 20 (the number of 8/
Out-patient Clinic in Marmara University Hospital, Istanbul, were antibodies studied).
studied [22]. All patients had recurrent oral ulcers. Seventeen

(94%) patients had cutaneous, 15 (83%) genital, nine (50%)

ocular, eight (44%) arthritic, seven (39%) vascular and one (6%)

central nervous system involvement. At the time of the study, allLymphocyte subsets
patients were clinically active with at least two clinical manifesta- CD3"CD4" helper and CD3CD8" suppressor cytotoxic T cell
tions. Thirteen patients (72%) were pathergy and 10 (55%) wereatios were not significantly different between the three groups
HLA-B5-positive. (CD4": BD 41-1*+8:4%, RA 45.4-7.5%, HC 37-8& 7-5%;

At the time of sampling 11 patients were using colchicine, CD8": BD 32-6+ 7-9%, RA 37-0- 10-5%, HC 29-& 8-5%).
seven an immunosuppressive agent such as azathioprine, cyclslowever,af* T cells were significantly higher in BD and RA
phosphamide or methotrexate, six corticosteroids or non-steroidgatients compared with HC (BD 78:27-7%, RA 77-4+ 9-9%,
anti-inflammatory drugs and one patient each was using dapsortdC 63-7+ 13-7%; BD versusHC, P=0-003; RA versusHC,
and warfarin. Seven patients with rheumatoid arthritis (RA)P=0-04). BD patients also had an elevated ratio/®f T cells Ql
classified according to 1987 ACR criteria (six females, one maleput not reaching statistical significance (BD 14:5-8%, RA
age 35-4tf 14-6 years) and 14 healthy controls (HC) (9 males, five8-7+ 4-2%, HC 10-4- 4-8%; BDversusHC, P=0-08).
females, age 315 7-8 years) were also studied [23].

RESULTS

TCR \@B subtype analysis
Monoclonal antibodies Oligoclonal expansions in one or more CD4r CD8" TCR Vg3
To analyse TCR ¥ variable region gene products, MoAbs against subset were observed in 67% of BD (12/18) and 86% (6/7) of RA
V32, VB3, VB5.1 VB5.2, VB5.3, VB6, VB8, VB9, VB11, V12, patients. Although oligoclonality was lower in the HC group (43%,
V(13.1, V313.6, 314, V316, V17, V318, VG20, V321, VE22 6/14), there were no statistically significant differences between
and V323 were used. Among peripheral blood T cells 0-3—10%the three groups. Similarly, no significant difference was observed
were described to carry one of these antigens and approximatelyetween BD and HC in terms of the mean values of any TCR
40-70% of T cell repertoire is covered by this panel of antibodiessubset in CD4 and CD8 T cell populations (data not shown). In
in different series. In addition, FITC-labelled CD3, pafi; pan+é the CD4" group, oligoclonal TCR ¥ subset elevations were
and PE-labelled CD4 and CD8 antibodies were also usedobserved in 10 (56%) patients with BD compared with five
CD45tCD14" was the positive control and mouse IgM, IgG1, (71%) RA patients and three (21%) HC, but without a statistically
IgG2a and IgG2b were negative isotypic controls. All antibodiessignificant difference between the three groups. As seen in Table 1,
including anti-\3 antibodies were purchased from Immunotech in the CD4" T cell group, each subset was increased in one or two

SA (Marseille, France). patients. The overall frequency of expansions in the THwbup
was 4% (15/360) in BD compared with 4% (6/139) in RA and 1%
Analysis of lymphocyte subsets by flow cytometry (3/276) in HC (BDversusHC, P=0-06).

Immunophenotypic studies were performed using whole blood. Inthe CD8 T cell population, nine patients with BD (50%),
Venous blood samples were collected in EDTA-containingfour (57%) patients with RA and four (28%) HC had at least one
vacuum tubes and processed on the same day. After erythrocytigoclonal expansion (BversusHC, P=0-3) (Table 2). In the
lysis, 3ul of purified VB MoAbs and isotypic controls were CD8" T cell compartment, 5.1 was found to be expanded in five
incubated with 3@l of whole blood for 30 min at4C, as suggested patients. Similarly, a 4% (15/359) frequency of expansion was
by the manufacturer. Cells were then washed with PBS twice an@bserved in BD patients compared with 4% (7/139) in RA and 1%
then incubated with 2l of goat anti-mouse FITC (FITC-GAM). (4/279) in HC (BDversusHC, P=0-11).
After incubation at 4C for 30 min, mouse IgG was added in order
to block non-specific binding. Cells were then washed and incu-
bated with PE-conjugated anti-CD4 and anti-CD8 antibodies for
30 min. After the last wash with PBS, stained cells were examinedligoclonal expansions in CD4and CD8 T cell subsets were
on the same day by flow cytometry equipped with Cell Questobserved in 67% of clinically active BD patients in this study.
software (FACSort;, Becton Dickinson, Mountain View, CA). Though no preferential ¥ subset elevation in the CD4T cell
Mononuclear cells were gated on forward and side scatter plopopulation was found, in the CD8group V35.1 was found to be
and checked on CD45-FIT@rsusCD14—PE plot in order to gate  increased in five patients. Among healthy controls, 21% had'CD4
only CD45" cells. The percentage of cells expressing surfaceand 28% had CD8oligoclonal expansions, but the frequency and
antigens of interest was determined by using appropriate isotypithe magnitude of these expansions were lower compared with BD.
controls. A T cell expansion was defined as a value of 3 s.d. abovRA patients, however, had similar oligoclonal increases to BD in
the mean of healthy controls for the corresponding antibody [24]the peripheral blood T cell compartment.
Frequency of expansions in the CD4nd CD8 subsets was In two previous studies the unstimulate@ YCR repertoire of
calculated by dividing the number of all expansions by the sum ofperipheral blood mononuclear cells (PBMC) in BD patients was
all the different TCR \8 CD4" or CD8" MoAbs analysed [18]. investigated. Jamext al. observed a decrease 08%.1 and \35.2

in the peripheral blood of BD patients compared with healthy
Statistical analysis controls [25]. This might be explained by a preferential migration
To compare the differences between mean percentages of study certain pathogenic ¥ subsets to local inflammatory areas and a
groups the Mann—Whitnely-test was used. Fisher’s exact test was reciprocal decrease in the peripheral blood. Alternatively, this may
employed for the comparison of proportions. Fo8 ¥xpansion reflect a relative decrease due to increases in other TCR subsets.
analysis a correcteld value was given with Bonferroni method by Esin et al, on the other hand, observed oligoclonal increases in

DISCUSSION
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Table 1. T cell receptor (TCR) ¥ expression in peripheral blood CD4 cells in Behet's disease (% of CD4T cells)

Patient (2 B3 B5.1 p5.2 (5.3 (6 g8 B9 pB11 12 (131 B13.6 Bl4 pB16  Bl7 18 20 21 B22 323

1 26 31 28 04 04 06 51 03 09 42 0 08 06 03 03 06 25 19 31 14
2 58 22 124 14 0 12 36 0 18 14 12 42 06 1,8 16 0 1,7 12 44 0

3 78 0 34 0 06 14 22 05 14 (286) 16 14 04 12 0 O 08 14 34 06
4 42 09 79 04 17 25 32 22 09 22 O 26 19 06 03 15 0 08 36 03
5 (282 56 142 28 16 14 54 48 1,9 (166) 59 29 28 2 32 12 28 (65 19 272
6 39 09 35 09 13 19 47 21 24 21 1 1,2 06 09 127 04 (132) 24 42 1,7
7 65 36 84 06 14 08 45 18 66 42 (63) 24 21 32 78 14 13 42 (7,3) 09
8 42 52 58 21 24 21 44 72 34 48 46 36 26 29 88 24 46 29 44 19
9 32 06 49 11 05 09 19 33 07 08 61 1,2 05 09 12 04 14 06 27 (68)
10 28 08 11,7 06 0O 08 49 08 04 18 15 06 16 04 05 18 07 38 (94) 06
11 15 15 12 06 1,1 04 31 04 14 06 O 1,7 05 06 13 07 05 1,8 33 0

12 71 12 122 08 24 18 53 65 12 33 48 1,9 21 08 12 23 12 24 33 06
13 32 04 63 04 12 06 (12,8) 06 08 15 O 06 12 06 05 05 0 08 18 0

14 62 06 96 12 06 0 43 09 31 34 22 1,8 11 05 06 O 04 04 45 06
15 (158 56 88 28 18 08 54 46 46 35 12 44 24 18 15 16 41 21 23 15
16 45 06 62 18 12 (69 (138 22 56 42 54 42 16 23 42 22 31 19 55 14
17 36 33 102 31 29 05 54 42 19 62 29 42 51 39 48(158 33 (78 28 04
18 27 83 35 09 18 12 56 33 15 28 16 22 24 16 33 18 16 14 24 09

Values in parentheses define positive samples as over sa8and. of healthy controls.

30% (7/23) of BD patients in the CD4cell population and this pathogenesis of BD, only a few antigens of these agents were
increase was more pronounced in clinically active patients [26]studied in detail. Among these, the 60/65-kD hsp, which is highly
Our results are in accordance with this study, and the higheconserved among various microorganisms and mammalians, is the
frequency of oligoclonal increases of T cell subsets in our studymost widely studied antigen. T and B cell responses to synthetic
can be explained by the selection of only active cases and using geptides derived from mycobacterial and human 60/65-kD hsp
larger panel of MoAbs. In contrast to Esthal., however, we also  were shown to be preferentially increased in BD patients compared
observed increases of someB\subsets in the CD8 T cell with controls in studies from the UK, Japan and Turkey [9-12].
compartment. Although a dominant response b T cells was suggested, a
Although various microorganisms, such as atypical strepto-synthetic peptide from human 60-kD hsp (peptide 336—51) also
cocci and herpes simplex virus, have been implicated in thecaused oligoclonal increases oB¥.1, V5.2, V313.6, \j318 and

Table 2. T cell receptor (TCR) ¥ expression in peripheral blood CHS cells in Behet's disease (% of CD8T cells)

Patient (32 B3 pB5.1 p5.2 (5.3 (6 8 B9 pB11 12 (131 B13.6 (14 pB16  pl7 (18 20 21 G222 (B23

1 41 06 06 0 14 0 36 12 0 45 15 05 04 22 0 16 O 0 32 06
2 24 32 28 13 0O 22 37 0O 09 24 05 14 22 17 0 06 04 18 28 0

3 21 0 54 07 12 NT 18 06 12 14 06 08 14 (28 09 14 0 1,6 15 14
4 32 06 12 02 O 32 12 18 09 34 12 08 0 22 06 05 06 14 24 1,2
5 93 67 42 12 21 13 (142) 42 35 57 52 24 33 12 09 18 24 (92 (57) 19
6 1,7 06 33 04 05 09 1,3 08 11 24 13 12 09 23 12 18 05 05 05 O

7 23 33 (154 09 15 12 39 12 38 18 31 09 21 04 34 06 27 31 23 07
8 26 52 (88 27 21 39 65 46 29 2 12 15 28 06 48 19 16 15 14 07
9 4,9 06 06 21 1,8 08 06 05 21 04 18 06 06 23 16 23 07 19 07 21
10 34 18 (69 08 06 19 55 08 O 36 06 23 12 08 06 06 18 21 (46) 04
11 09 0 1,3 09 0 11 25 05 15 1,8 O 1,3 06 05 15 12 04 05 34 27
12 26 48 38 06 09 0 53 12 47 08 07 1 0 (31 06 08 15 1,8 08 06
13 1,2 06 25 0 05 04 22 06 08 12 0 05 09 05 14 05 05 04 18 12
14 54 0 42 0 08 08 11 04 06 22 05 32 06 08 05 08 04 03 12 05
15 82 0 35 17 16 22 91 15 37 38 35 23 28 (27) 09 18 21 25 09 12
16 38 31 (66 08 12 06 72 (75 48 41 21 26 17 06 18 12 11 22 15 (58)
17 08 69 (98 31 59 0 51 0 38 29 44 33 21 08 42 43 (10,6) 57 12 09
18 28 24 26 09 09 06 39 12 16 33 15 18 25 14 35 16 1,8 09 24 15

NT, Not tested.
Values in parentheses define positive samples as over sa8and. of healthy controls.
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V321 in CD4" T cells following 9-day cultures in Japanese Immunohistology of skin pathergy reaction in Belis disease. Br J
patients [10]. The complexity of TCR analysis was also demon- Dermatol 1995132901-7.

strated in this study, as only a single peptide caused a variablef Ergun T, Gubiz O, Harvell J, Jorizzo J, White W. The histopathology
dominant TCR expansion in different patients. Interestingly, this  ©f Pathergy: a chronological study of skin hyperreactivity in B
peptide selectively induces uveitis in rats without other clinical disease. Int J Dermatol 19987.929-33.

ifestati f BD ting that diff t anti b 7 Demiralp EE, Direskeneli H, Sahin S, Karsli F, Ergun T, Fresko I,
mani esaI(_JnS 0 'S_UQQeS_' Ing that dirierent antigens may be Akoglu T. Increased CD#4CD16+, CD4+CD56+ and CD8+
related to different manifestations of BD [27].

- h ) CD11bt+ T lymphocytes in Behet's disease, 7th International Con-
Changes in the ¥ repertoire have been reported in the  ference on Befet's Disease. Revue du Rheumatisme 1986530

literature in a variety of autoimmune and vasculitic disorders  (Abstr.).

such as psoriasis, multiple sclerosis, reactive arthritis, temporalg Kahan A, Hamzaoui K, Ayed K. Abnormalities of T lymphocyte

arteritis, Wegener’s granulomatosis, Takayasu'’s arteritis and KD subsets in Befet’s disease demonstrated with anti-CD45RA and anti-

[17-21]. In some of these disorders dominant changes of particular CD29 monoclonal antibodies. J Rheumatol 1982742-6.

TCR subsets (92, VB8, etc.) were accepted as a sign of a 9 Pervin K, Childerstone A, Shinnick T, Mizushima Y, Van der Zee R,

superantigen effect of certain microorganisms such as staphylo- Easan_ ’AI" V":‘juiha” IR’ Leh”ﬁr T g:”kﬁpgore eﬁpress'ﬁ” Ef myco-

cocci in KD and streptococci in psoriasis [19,21]. A superantigen acterial and homologous human ©5-kilodaiton heat shock protein

. . peptides in short term cell lines from patients with Bet® disease. J
effect was also suggested in BD when an enhanced interferon- Immunol 1993-151:2273—82
gamma (IFNy) response to low doses of staphylococcal entero-; ' '

) : ) : 0 Kaneko S, Suzuki N, Yamashita N, Nagafuchi N, Nakajima T,
toxins was observed in BD patients compared with controls [28].  \yakisaka S, Yamamoto S, Sakane T. Characterization of T cells

Our results, however, do not support a superantigen effect on the specific for an epitope of human 60 kD heat shock protein (hsp) in
TCR repertoire, as we found no significant overall increase of any patients with Behet's disease in Japan. Clin Exp Immunol 1997;
V3 subset in our study group. 108204-11.

Our results, however, suggest an antigen_dri\/en o|igoc|ona[l1 Direskeneli H, Hasan A, Shinnick T, Mizushima Y, Van Der Zee R,
expansion of T cells in BD. Multisystemic organ manifestations Fortune F, Stanford MR,_L(_ehner T. R(_ecognition of B cell epitopes of the
may imply the contribution of multiple antigens using a variable 82 kD heat shock protein in Beéts disease. Scand J Immunol 1996;
TCR repertoire in each BD patient. Alternatively, a restricted 43464-71

ti iable MHC | | in diff t12 Tas¢ B, Direskeneli H, Serdaroglu P, Akman-Demir G, Eraksoy M,
antigeén group may use variable molecules In difieren Saruhan-Direskeneli G. Humoral immune response to mycobacterial

patients, as squ_eSted fqr the 60'_kD human h§p peptide 336-51. heat shock protein (hsp) 65 in the cerebrospinal fluid of neuro-&&hc
In accordance with the immunohistology studies of oral ulcers  patients. Clin Exp Immunol 1998;13100-4.

showing both CD% and CD8 T cells in the infiltrates, oligoclonal 13 Fortune F, Walker J, Lehner T. The expressionst cell receptor and
increases of both CD4and CD8 T cells were observed in our the prevalence of primed, activated and IgA-bound T cells in,Behic
study, suggesting a role for both cell types in the aetiology of BD  syndrome. Clin Exp Immunol 199@2:326—-32.

[4]. 14 Hamzaoui K, Hamzaoui A, Hentati F, Kahan A, Ayed K, Chabbou A,

In conclusion, we have observed an alteration of the T cell Hamida MB, Hamza M. Phenotype and functional profile of T cells
repertoire in BD, both in CD% and CD8 T cell populations expressingys receptor from patients with active Bgdits disease. J

indicating an involvement of T cells in the immune pathogenesis of Rheumatol 199421:2301-6.

. L h 15 Hasan A, Fortune F, Wilson ét al. Role ofy6 T cells in pathogenesis
the disease. There was a bias in the usage of certain T@R V and diagnosis of Belet's disease. Lancet 199847.789—94,

families. Further st_udies on thgse subse_ts_r_night delineat_e theirr_olf6 Friedman SM, Posnett DN, Tumang JR, Cole BC, Crow MK. A
in the pathogenesis of BD, with a possibility of modulating their  potential role for microbial superantigens in the pathogenesis of
reactivity with selective immunotherapies. systemic autoimmune disease. Arthritis Rheum 13@t468—80.

17 Giscombe R, Grunewald J, Nityanand S, Lefvert AK. T cell receptor
(TCR) V gene usage in patients with systemic vasculitis. Clin Exp
Immunol 1995;101:213-9.
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